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Course Name

Selected Topics in Mathematics

Fundamentals of CS : - -
Design and Analysis of Parallel Algorithms

Artificial Intelligence -2

Advanced Robotics

AI and Expert System Neural Networks and Genetic Algorithms
Web Mining

Digital Forensics

Advanced Programming Languages

Programming Languages Multi-core Programming

3D Game Development

Distributed Systems Design

Big Data Analysis and Processing

Parallel Programming-2

High Performance - : :
Mobile and Pervasive Computing

Computing
Advanced Computer Graphics

Distributed Architectures Modeling

Quantum computing

Software Engineering -3

Software Quality

Software Engi in
offtware Lngineering Advanced Software Engineering

Secure Code Practices

Operating System-3

System Software _
Advanced Operating System

Compiler construction — 2

Knowledge Engineering

Natural Language

p . Natural Language Processing and Machine
rocessing .
Translation

Human- Robot Interaction

Project

Selected Topics in CS
Selected Topics in CS
Selected Topics in CS

Selected Topics in CS
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Course Name

Fundamentals, Systems | Analysis and Design of Information Systems

Analysis & Design Advanced Data Structures

Database Design

Database Systems Advanced Database Systems
Modern Database Models

Databases for New Computing Platforms

Data Warehousing

Distributed Data Advanced Topics in Enterprise Systems and
Management Architectures

Advanced Distributed Databases

Management of Information Systems

Management of IS E-business

Advanced Topics in Data Management

Web Programming

Information Storage and Retrieval
Web-based IS Web Information Processing
Intelligent Web-based IS

Advanced Topics in Information Retrieval

Geographic Information System

Data Mining and Applied Analytics

Spatial Database Design
Advanced IS

Advanced Information Systems Engineering

Advanced Information Security

Reasoning with Informatics course

IS Applications

L. Data Management in Bioinformatics
IS Applications

Content Management

Mobile Computing

Project

Selected Topics Selected Topics in IS

| Selected Topics in IS I1S78x |

YA



Sdazall lelad) pllay Llall byl = 2l idl assdU)

Information Technology IT)

Loal) dealst Slaglally Ll s

dnaazll is gozmal) dngld) Oy ol

Saghaall x5 o

Course Name Code
Multimedia Networking IT511
Information Networks-2 IT611
Computer Networks and Computer networks-4 IT612
Network Security Advanced Topics in Computer Networks IT711
Advanced topics in Network management IT712
Advanced topics in network security IT713
Digital image processing -2 IT521
Computer Vision Image Processing-3 IT621
Computer Vision-2 IT622
Advanced Topics in Computer Vision IT721
Pattern Recognition-2 IT532
Pattern Recognition Pattern Recognition-2 IT631
Advanced Topics in Pattern R ecognition IT731
Biometrics IT732
Computer Graphics and Antmation _ i
Virtual Reality N.etwork operating system IT542
Virtual Reality-2 IT641
Web Design and Development | Web Development-2 IT551
Multimedia Advanced Topics in Multimedia IT661
Signal Processing and Speech | Speech Recognition-2 IT572
Recognition Automatic Speech Recognition-3 IT671
Project IT582
Selected Topics in IT IT58x
Selected Topics in IT IT68x
Advanced Information Technology Applications |IT683
Selected Topics Medical Imaging IT684
Selected Topics in IT IT78x
Computational Cognitive Science IT783
Computer-Assisted Interventions IT784
Human-Computer Interaction IT785
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Support Systems  (OD,
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Course Name

Fundamentals of
Systems & Operation Operations Research and Decision Support

Research

Decision Support Systems

Project Planning Applied Project Management

Advanced production and inventory planning

Linear and Nonlinear Programming

Systems Optimization Advanced Optimization-1

Selected topics in Mathematical programming

Modeling and Simulation

Systems Simulation - - - —
Advanced Modeling and Simulation Applications

Decision and Game Theory

Advanced Decision Support Systems

Advanced Decision and Game Theory
Systems Management and

.. Service Science, Management and Engineering
Decision Support

Advanced Models of Operations Research and

Decision Support

Advanced Decision Support Methodologies

Intelligent Computations | Applied Computational Intelligence in Operations Research

Applications of Operations Research and Decision Support

Applications of Advanced Operations Research and

Decision Support

Decision Support Advanced Stochastic Programming

Applications Advanced Topics in Operations Research And Decision
Support

Research Topics in Operations Research

Research Topics in Decision Support

Project

Selected Topics-1in OD
Selected Topics —x in OD
Selected Topics in OD

Selected Topics

Advanced Topics in Information Systems with decision

support
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o Course Name 2 RN

v Selected Topics in Math. SlLol )l @ byl Slesess | CS510

\l Artificial Intelligence -2 Y - subot o83 | CS521

Al Advanced Programming Languages oddize dosy o) | CS531

Al Distributed Systems Design isjgall ohdl o5 | €S540

Al Software Eng. -3 ¥ — Olome ! ki | CS550

Al Operating System-3 ¥ - s ol | CS561

s Compiler construction — 2 Y - Sl sy | CS570

v Projects gss4al | CS580

v Selected Topics in CS bl psle B Bjlise Slsgoge | CS581

s Database Design Sl w1 s | 1S521

Sl ghaad! P"a" SRR aghs — Y
¥ Jgeer
Clelldl sue
o Course Name 25 sl 54831

¥ Analysis and Design of Information Systems o iy oo | 1S511
Y Advanced Data Structure dodize ULy JSTa | IS513
¥ Database Design Sl del pnonas | 1S521
Y Data Warehousing UL wlesgas | IS531
¥ Operations Research & Decision Support Systems ,1,dl o5 oy Slks Spn |OD510
Y Web Programming g By | 1S551
Y Information Storage and Retrieval Sloghaall gl inly wps | 18553
¥ Geographic Information System i3 aodl Slagladl (b | IS561
v Artificial Intelligence-2 Y- slko o153 | CS521
Y Project garidt | IS580

Y
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v Multimedia Networking Sadazedt il s | IT511
v Digital image processing-2 2- 1031 yeall Bndas | IT521
v Pattern Recognition-2 Y-l Ao St | TT532
Al Animation Spedl asu )t | IT541
v Network operating system Ol s dalal | TT542
v Web Development-2 Y-cud) g | IT551
v Speech Recognition-2 Y-S o Gt | TT572
v Selected Topics—1in IT Slaghall b b\ —djlss Slsgrge | TT580
v Selected Topics-2 in IT Slogladdl b b Y—hjlss Slegoge | TT581
¥ Project gariadl | IT582
SAN o3 iy Dol S s tashs — ¢
0 Jyr
uii;” Course Name 2 ! 353
Operation Research & Decision
i Support Systems I 052 iy ol o | ODSIO
v Linear and non-linear Programming bsdl il Lhsd) Byt | OD531
v Appl. Operation Research & DS A 483 ol Sladdl Sy Slinks | OD570
v Modeling and Simulation 3wty drindl | OD541
v Decision and Game Theory Slyyluodly SNy Ay o OD551
¥ Project g5 | OD580
v Selected Topics -1 in OD A o83 iy Sledll Sy B =Byl Slsgos | OD581
v Selected Topics-2 in OD A ¢ iy Sledll Sy B Y-djlous Slsge | OD582
\ Programming Language iy o) | CS531
Y Database Design SUL delgd venas | 18521
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sl ot s | Course Name 2 el 55831
v Design and Analysis of Parallel Algorithms igjlgall Oyl gl oy e | CS611
Y Big Data Analysis and Processing §eSdl SUL Dodlang oo | CS641
< = Jod Ayl Y1 Oy el — O
Basnall Sl s Course Name el el 3530
Y Advanced Robotics paie 1l oS’ | CS621
v Multi-core Programming LY Ssumms doay | CS631
Al Parallel Programming-2 Y — g day | CS642
Al Mobile and Pervasive Computing JLaa! Aty Sbleodly Jsemeddl | CS643
v Software Quality Slomadl 839 | CS650
\ Advanced Computer Graphics pdize el ot | CS645
Al Advanced Operating System pize as ol | CS661
Al Knowledge Engineering Bl Lt | CS671
¥ Selected Topics -1 in CS il agle 3 ) — Byl Olegge | CS681
Y Selected Topics -2 in CS lodl pghe B ¥ = Bylss legoe | CS682
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Y- 353

3 Advanced Mathematics and Statistics daddze Ll 9 sler) | MAG11
3 Scientific Writing in English dyplout) aally deldl 1101 | EN611
3 Scientific Research Methods el et Il |GN611

P =V Joi Ayl Oty et =i

saesnadt el sas | Course Name 2 el 353
¥ Advanced Database Systems ez ULy ws1gh ol | 1S621

v IS Applications Slagladll ol wliks | 15671

o =V Jodx Ayl Oty il —

dleanad! oLl sue

Course Name

I EEEEEEEE—————

Y 3631

v Modern Database Models ddod! QUL sl 3l | 15623
Advanced Topics in Enterprise Systems and .
s ) NS Ly dedail B dadie Slegrge | IS631
Architectures
Al Management of Information Systems Slagladdl ol 3131 | IS641
v E-business g pSIY Jas¥1 | 1S643
g Web Information Processing gl Slaghas dodlae | 1S651
Al Data Mining and Applied Analytics L) Ol OULY e it | IS661
Al Spatial Database Design B UL uslB s | 1S663
Y Data Management in Bioinformatics bl Lsbgladdl B UL )81 | IS673
Y Selected Topics -1 in IS Slaglaadl o5 3 ) = Bjlos Slogogs | 1S681
Y Selected Topics -2 in IS Slegladdl o5 3 ¥ = Bjlis Slgoss | 1S682
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3 Advanced Mathematics and Statistics Loddze Loy ¢ s>l | MA611
3 Scientific Writing in English iyples i Ay Akt 4650 | EN611
3 Scientific Research Methods el codl Il [GN611

Oleghtadl LI 95 2t B e lod) — Y

F=A Jgur Ayl Oty et —i
sl ol s | Course Name iedl gl 353
v Information Networks-2 Y - Sl oK, | IT611
v Image Processing-3 ¥ — sl e | IT621
< —A Jgdr Ayl ) Oty el =0
Besnall Sl 3 Course Name Al ! 55501
Al Computer networks—4 Ol o | IT612
¥ Computer Vision-2 Y-y 4501 | 1T622
s Pattern Recognition-3 bl de Badt | IT631
v Virtual Reality-2 Y- o2 2 i | 1T641
Lilug B dadde Slsgu IT661
Al Advanced Topics in Multimedia 9 R
CENEEN]
v Automatic Speech Recognition-3 Y-S de JY S | IT671
Y Selected Topics -1in IT Slaghall b b Y —hjlses Do gge | IT681
Y Selected Topics -2in IT Slogladdl b & Y=l Slegoge | IT682
v Advanced Information Technology Applications Lodizdl Slaghnad) Lrd 5 ity | TT683
v Medical Imaging o) gt | TT684
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3 Advanced Mathematics and Statistics dedde Ol 9 sla>) | MAG11
3 Scientific Writing in English iyplos i Ay Akt 4650 | EN611
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¥ Advanced Decision Support Systems dodizallyl @ o5 ol |OD651
y Applied Computational Intelligence in Operations Research bl &g § gleod s8I il | OD661
< —4 Jgux a1 Oy dedl —o
sue
Sl Course Name 270 sl 5531
VeI
v Applied Project Management Sleg il sl wliks | OD621
v Advanced Optimization-1 ks el | OD631
Advanced Applications Modeling and Simulation
v Applications Ledizall B Teallg driudl wliks | OD641
v Advanced Decision and Game Theory izl Sylally oy @1 ks | OD652
v Applications of Adv. OD Aozl )l 1 o3 iy Sledll gy s | OD671
v Advanced Stochastic Programming Las Algis ey | OD672
v Advanced Topics in OD-1 V= 083 oy Sledll Sy B hakiine Slsgge | OD673
v Advanced Topics in OD-2 Y= oos ol Slladll Sy B ki Slegoge | OD674
¥ Selected Topics -1 in OD SA s oy Slhesll Sy BV —hylee Slegrge | OD681
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Besnall Sl e Course Name Y- 555301
¥ Neural Networks and Genetic Algorithms Lol Slajylgdly denadlt iK2d1 | CST721
y Web Mining oyl s | CS722
¥ 3D Game Development Sl A% cWY s | CS731
y Distributed Architectures Modeling isjgall il dxdes | CS741
¥ Quantum computing Shobls | CS742
¥ Digital Forensics o) dampl s | CS723
Y Advanced Software Engineering ezl Sl ) dwiia | CS751
Al Secure Code Practices LY 3 asd gobs | CS752

Natural Language Processing and Machine
g Translation Y R g Gl O ddlee | CST771
Y Human- Robot Interaction SOl Syl Ll CS772
¥ Selected Topics -1in CS lodl agle ) — Byl Slegog | CS781
Y Selected Topics -2 in CS ol agle B ¥ =yl Slegog | CS782
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Bezaall oLl 3 Course Name el gt 54831
v Databases for New Computing Platforms ol Ol b ULl el | 1S721
¥ Advanced Distributed Databases deddine A8yt UL wstg | IS731
¥ Advanced Topics in Data Management SULI Byls) B dakdne Slegwse | IST41
¥ Intelligent Web-based IS gl A8 Buozns 53 Slaghne ol | IS751
y Advanced Topics in Information Retrieval S htacs IS753

REPVEN]
v Advanced Information Systems Engineering izl Sloghaall ohas dws | IS761
Al Advanced Information Security Lozl Sleglaadt 0L | IS763
Y Reasoning with Informatics igleglacd) alusaly bluwyl | IS765
¥ Content Management syowall 3y5) | IS771
¥ Mobile Computing ool g | IS773
¥ Selected Topics -1 in IS Slaglaadl o5 B V= flss Slsguogs | IS781
¥ Selected Topics -2 in IS Slaghaoll ol 3 Y= §jlie Slsgogs | IST782
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Course Name

2! et

36531

v Advanced Topics in Computer Networks Sl O b dadine Slsgoge | TT711
Al Advanced topics in Network management OIS B3] B e Slsgogs | TT712
v Advanced topics in network security OIS ol B daize Slegoge | IT713
Al Advanced Topics in Computer Vision ol B3 1 B ki Slegoge | TT721
Al Advanced Topics in Pattern Recognition bt e Bl B e Slsgoge | TT731
Y Biometrics o) oLl | IT732
¥ Selected Topics -1in IT Slaglaall Sl b Y- Byl Clssege | TT781
¥ Selected Topics -2 in IT Cleghall 5 3 ¥ = Byliss Dlegge | TT782
Al Computational Cognitive Science gt 3yt de | TT783
\ Computer-Assisted Interventions ol By e | TT784
Al Human-Computer Interaction F3eaSI g Ot oy Joolsd) | TT785
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Al Advanced production and inventory planning pzoll g Vgl ks | OD721
Selected topics in Mathematical programming
Al Lol ) Jblw Dlsso | OD731
v Service Science, Management and Engineering et Bylaly ding pske | OD751
Advanced Models of Operations Research and
v . SAN 33 Olhenll Sy B dodize C:Lu OD752
Decision Support i
Al Advanced Decision Support Methodologies Lozl J A1 085 Slngw | OD753
v Research Topics in Operations Research Oledll &gy B I Slegoe | OD771
v Research Topics in Decision Support S g3 Bty Slegogs | OD772
¥ Selected Topics -1in OD S o83 iy Sledll Sy BV - Byl Slegege | OD781
Y Selected Topics -2 in OD A 08 iy Slledll S B Y-yl Slegege | OD782
Advanced Topics in Information Systems with
¥ . A e83g Sloglaall olai B daiie Slegogs | OD783
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Scientific Writing in English

Ayplouity) 2L Laledt LS

Introduction; principles of effective writing, Principles of eftective writing, Crafting
better sentences and paragraphs, Organization; and streamlining the writing process,
The format of an original manuscript, Reviews, commentaries, and opinion pieces;
and the publication process, Issues in scientific writing (plagiarism, authorship,
ghostwriting, reproducible researchy, How to do a peer review; and how to

communicate with the lay public

Advanced Mathematics and statistics

daddze ULl g sl

This course covers a central point of contact between mathematics and computer
science. Many of the computational techniques important in science, commerce, and
statistics are based on concepts from linear algebra: subspaces, projection, matrix
decompositions, etc. The course reviews these concepts, adopts them to large scales,
and applies them in the core techniques of scientific computing; solving systems of
linear and nonlinear equations, approximation and statistical function estimation,
optimization, interpolation, Monte Carlo techniques. Applications throughout the

sciences and statistics.

Scientific Research Methods

(ol Eondl (WY

This course is a general introduction to the practice of science, with a particular
emphasis on computers and information science. This course provides students with
an overview of the scientific method and process. We will examine the steps of
crafting scientific questions and hypotheses, research design, experimentation and
data collection, data analysis, interpretation and presentation. The course will
include an introduction to the tools and methods used in science writing, the
presentation and statistical analysis of scientific data, and searching and review of the
scientific literature. Finally, we will consider the nature of the theories that arise

from, and provide a framework for, the practice of science.
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Selected Topics in Mathematics

Sl B byl Sle g

This course covers elementary discrete mathematics for computer science. It emphasizes

mathematical definitions and proofs as well as applicable methods. Topics include formal

logic notation, proof methods; induction, well-ordering; sets, relations; elementary

graph theory; integer congruence; asymptotic notation and growth of functions;

permutations and combinations, counting principles; discrete probability. Further

selected topics may also be covered, such as recursive definition and structural induction;

state machines and invariants; recurrences; generating functions.

CS521

Artificial Intelligence -2

Y - 69\..‘:.9\ FCE)

The main objective of this course is to provide students with a number of modern meta-

heuristic techniques taken from the area of natural computation for solving hard

optimization problems. In addition, This course will cover knowledge representation,

decision-making under uncertainty, reinforcement learning. The student will be

encouraged to solve real world optimization problems using the learning technique, and

then will introduce advanced topics in artificial intelligence, including knowledge

discovery; semantic web technologies; ontology engineering, handling uncertainty, and

distributed artificial intelligence. Areas of application can be also investigated such as text

mining, social networks, etc.

CS531

Advanced Programming Languages

PRV azujJ, oW

The course centers around building several applications which focus on advanced

techniques such as mobile applications development. In these applications students will

utilize and effectively integrate specific features of mobile devices such as the user

interface, process creation and life cycle events, local and remote process services,

location based facilities, accelerometer and other on-device sensors, network/web access,

sound and multimedia. Throughout the course test-based development methods will be

stressed and students will learn to test and debug their mobile applications.

CS540

Distributed Systems Design

ijgall padl enons

Distributed system concepts and techniques underlie much of modern computer

technology; client-server systems based on high-bandwidth networks support

applications ranging from business data processing to multimedia information systems.

This course teaches the concepts and principles employed in the design and

£
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implementation of distributed systems, with practical examples, providing a suitable
knowledge base for those aiming for careers in advanced system and application

development, or in research.

CS550

Software Engineering -3

¥ = Sl ) dwdia

This course begins by covering issues relating to the successful implementation of a
software design, including processes, metrics, the choice of programming language, the
choice of implementation tools, coding styles, code reviews, and testing. The course also
looks closely at the maintenance stage of software development, and the issue of quality
throughout the entire development process. Issues such as software quality assurance,

configuration management and software process improvement are raised.

CS561

Operating System-3

"o g g

This course cover Types of virtualization dncluding Hardware/Software, OS, Server,
Service, Networky, Paging and virtual memory, Virtual file systems, Hypervisors,
Portable virtualization; emulation vs. isolation, Cost of virtualization, topics in device
management (Characteristics of serial and parallel devices, Abstracting device differences,
Buffering strategies, Direct memory access, Recovery from failuresy, also some concepts
of security and protection (Policy/mechanism separation, Security methods and devices,

Protection, access control, and authentication, Backups)

CS570

Compiler construction — 2

Y- Ol sly

The main objective of this course is to provide students with the intermediate
representations, control flow analysis, dataflow analysis, value numbering and the static
single Assignment form, redundancy elimination, register allocation, instruction
scheduling, loop optimization and procedure optimization, type-bound dispatch, run-
time typing, garbage collection, functional languages, separate compilation and dynamic

linking, just-in time compilation, optimizing object-oriented and parallel constructs.

CS580

Project

gl

Student will select one of the projects proposed by the department; the student should

do analysis, design and implementation.

CS581

Selected Topics in CS

bl pgls (B s Do g

This course covers topics of current interest in computer science. Topics may include
safety critical systems, parallel processing, information retrieval, data communications,
computer networks, real-time computing, distributed multimedia systems, electronic

commerce, and new trends of computer science.

1Al
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CS611

Design and Analysis of Parallel Algorithms

ilgaall Syl gl Jelondy gas

This course cover Critical paths, work and span, and the relation to Amdahl’s law,
Speed-up and scalability, Naturally (embarrassinglyy parallel algorithms, Parallel
algorithmic patterns (divide-and-conquer, map and reduce, master-workers, others).

Specific algorithms (e.g., parallel MergeSorty, Parallel graph algorithms (e.g., parallel
shortest path, parallel spanning tree), Parallel matrix computations, Producer-consumer

and pipelined algorithms, Examples of non-scalable parallel algorithms.

CS621

Advanced Robotics

dadde 1)) SIS

The Advanced Robotic is an advanced programming course. This course covers
advanced programming and hardware concepts associated with industrial robots and
robotics. This course includes theory of harmonious programming, System Mastering
robot and external axisy, Total system recovery/tool shift for program correction and
System back-up and program data. In this course, several robots and robotics are
programmed to work together and with other common automation systems to increase
the efficiency and throughput of industrial automation processes. Robot safety

procedures and standards will be emphasized throughout the course.

CS631

Multi-core Programming

3.33?91 8ddae does

The goal of the course is to study multicore processor architectures, the implications of
hardware designs, software challenges, and emerging technologies relevant to hardware
and software for multicore systems. Topics will include multicore microprocessors,
memory hierarchy (cache organization alternativesy, multithreaded programming
models, scheduling (ncluding work stealingy, memory models (which specify program
behaviory, synchronization ¢ncluding wait-free synchronizationy, transactional memory
¢hardware and softwarey, concurrent data structures, debugging (ncluding race

detectiony, and performance analysis.

CS641

Big Data Analysis and Processing

35Sl UL dodlang ko

Modern information processing is defined by vast repositories of data that cannot be
handled by traditional database systems. This course covers latest technology developed
and used by industry leaders to solve this problem in the most efficient way. Specific
topics covered include mappers, reducers, partitioners, combiners, HDFS, Hadoop
cluster architecture, in-mapper combining, pairs and stripes, computing relative

frequencies, secondary sorting, web crawling, inverted indexes and index compression.

12
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CS642

Parallel Programming-2

Y = Aglge donay

This course cover Why Parallel Programming?, Parallel Architecture, Parallel
Programming Models, Parallel Programming Methodology, Parallel Programming:
Performance, Shared Memory Programming and OpenMP: A High Level Introduction,
Case Studies: Threads programming with TBB, Programming Using the Message
Passing Paradigm, Introduction to GPGPUs and CUDA Programming Model, Parallel
Computing with Map-Reduce, Parallel Programming Case Study and Assignment.

CS643

Mobile and Pervasive Computing

SLiY! daly Slludly J gezeol)

This course focuses on independent information devices including mobile phones, smart
phones, and laptops (PCsy, and the services made available by them. It also studies the
mechanisms and environments of pervasive computing. Topics include computer and
network architectures for pervasive computing, mobile computing mechanisms, human-
computer interaction using text, handwriting, speech and vision, pervasive software
systems, location mechanisms, practical techniques for security and user-authentication,

and experimental pervasive computing systems.

CS645

Advanced Computer Graphics

e.\j::.n by (""J'“

This course covers Computer graphics and its place in computer science, Surface
modeling, Light modeling, The Rendering Equation, Ray casting, Surface scattering
BSDFs), Spatial data structures, Photon mapping, Refraction, Texture Mapping,
Transformations, Rasterization, The graphics pipeline, GPU architecture, Film

production and effects, Deferred shading, Collision detection, Shadow maps.

CS650

Software Quality

CJ\.;,;A,J\ 834

The main objective of this course is to provide students with the description of software
quality and software reliability engineering process. It includes introduction to software
quality, prediction and measurement of software size and cost, software reliability
engineering process, defining necessary reliability, developing operational profiles,
decision making based on the test results, techniques to improve and predict software
reliability, application of quality concept to agile and incremental software development
processes. The focus is on the reliability of object-oriented software systems. Finally, the
students will actually go through the estimation and evaluation of quality of a realistic

software project.

CS661

Advanced Operating System

s Jobsd ol

This course covers topics in Real Time operating system (Process and task scheduling,
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Memory/disk management requirements in a real-time environment, Failures, risks, and
recovery, Special concerns in real-time systems). System Performance Evaluation (Why
system performance needs to be evaluated, what is to be evaluated (cross-reference,
Performance/Figures of performance merit), Systems performance policies, e.g., caching,
paging, scheduling, memory management, and security, Evaluation models:
deterministic, analytic, simulation, or implementation-specific, How to collect
evaluation data (profiling and tracing mechanismsy. Fault Tolerance (Fundamental
concepts: reliable and available systems, Spatial and temporal redundancy, Methods used
to implement fault tolerance, Examples of OS mechanisms for detection, recovery,

restart to implement fault tolerance, use of these techniques for the OS’s own services.

CS671

Knowledge Engineering

B ol ddin

This course focuses on the representation, management and understanding of data and
knowledge assets. It encompasses technologies for the design and development of
advanced databases, knowledge bases and expert systems, methods for the extraction of
models and patterns from conventional data, texts and multimedia, modeling instruments
for the representation and updating of extracted knowledge. It also focuses
methodologies for building and modeling application ontologies, Ontologies vs. data
schemes, lexical semantics and linguistic ontologies, WordNet and Global WordNets,
Arabic Ontology and Modern knowledge-based applications, which may include data
integration and interoperability, Semantic Web, multilingual search engines,
bioinformatics and the Gene Ontology, Digital Libraries, Semantic-based Web Services,

among others.

CS68x

Selected Topics in CS

ol e B Bon g0

This course covers topics of current interest in computer science. Topics may include
safety critical systems, parallel processing, information retrieval, data communications,
computer networks, real-time computing, distributed multimedia systems, electronic
commerce, graph theory, natural language processing, system software, software
engineering, high performance computing, Al and expert system, programming

languages and new trends of computer science.

CS721

Neural Networks and Genetic Algorithms

i) Syl gl dmanl) SR

This course introduces the concepts and algorithms that are developed in the fields of soft
computing. It looks at two computational methods which are finding growing interest

at both industry and academia environments. These are: Artificial Neural Networks, and
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Genetic Algorithms. Neural Networks, modeled after concepts from biological neural
systems, use large numbers of simple interconnected computational units to perform
tasks such as detecting patterns to noisy data and simulate massively parallel processing of
interconnected elements.

Genetic Algorithms are optimization techniques inspired by biological evolution to
search for good solutions to complex problems. Each potential solution to the problem is
assigned a quality, or “fitness™" value. Probabilistic techniques are then used to find
solutions with high ““fitness™". These two problem-solving techniques are closely related,
often being applied simultaneously to aspects of the same problem. The subject is
provided with several examples and case studies to master the techniques and assess their

relevance to solve real-world Computer Science problems.

CS722

Web Mining

gl odd

The main objective of this course is to provide students with the concept of web
content mining (discovery of Web document content patterns (text miningy), web
structure mining (discovery of hypertext/linking structure patterns), discovery of web
users activity patterns, information retrieval and web search, hyperlink based ranking,

clustering approaches for web mining and Evaluating clustering.

Digital Forensics

CS723

B gl i

This course will cover the fundamentals of computer forensics and investigations. Topics
include historical and current computer forensic and investigative security issues; a
systematic approach to computer investigations; digital forensics, email and image file
analysis; and guidelines for investigation reporting. Students are introduced to the
foundation of electronic evidence collection and handling as well as the role of evidence
in detecting and prosecuting computer crimes, cyber terrorism, traditional and violent

crimes, incident response, civil cases, fraud and information security verification.

CS731

3D Game Development

Syl I WY1 yshs

The objective of this course is to give the students a practical and a conceptual
introduction to game development as well as the relevant theory behind game
technologies. The focus of the course is on the development of 3D games and working
within a formal team context. Topics include phases of game development (from idea to
producty, the various team roles on a development project, method and schedule for a
production, basic game system architecture, level design, 3D games engines into the

production process, and the issue of Al, animation, and sound for a game production.
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CS741

Distributed Architectures Modeling

deyged! Al dordas

This course will focus on enterprise architecture principles, patterns and design
considerations. It also will also covers how to implement an object model in a distributed
application environment using distributed technologies such Enterprise JavaBeans (E]B)
and see how such technologies allow us to build robust and scalable enterprise
applications that include object persistence, remote accessibility, security, and

transactions.

CS742

Quantum computing

PSj\ Sl

This course covers Brief history of quantum computing, the postulates of quantum
theory, Dirac notation, the quantum circuit model, Simple quantum protocols:
teleportation, superdense coding, Deutsch’s algorithm, The Deutsch-Jozsa Algorithm
and the Bernstein-Vazirani Algorithm, Simon’s algorithm and Shor’s algorithm for
factoring/discrete log, Grover’s algorithm for searching, Entanglement and Bell’s

theorem, Open quantum systems, Quantum error correction, Quantum cryptography.

CS751

Advanced Software Engineering

Rodkizol) Slgra I dwikia

This course begins by covering advanced issues relating to software design, including
processes, metrics, new approaches of coding styles, code reviews, and testing. The
course also looks closely at the issue of quality throughout the entire development

process related new technologies.

CS752

Secure Code Practices

LY 8,420 gokas

This course presents a detailed description of both the common software vulnerabilities
and the defensive coding principles that will guide secure development, and
understanding web application attacks and how they occur due to insecure coding
practices. As well as an introduction to Threat Modeling that is a highly regarded
approach to secure development. It also includes that, the common web security pitfalls
developers make, and how to build secure and reliable web applications. The process and
techniques of building secure software secure user management systems, Software
Security review techniques, Data validation strategies and Code examples that are

highlight issues and prescribe solutions.

CS771

Natural Language Processing and Machine Translation

LY der @ty dmdalt MY dodlne
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This course introduces the study of human language from a computational perspective.
It covers syntactic, semantic and discourse processing models, emphasizing machine
learning or corpus-based methods and algorithms. It also covers applications of these
methods and models in syntactic parsing, information extraction, statistical machine
translation, dialogue systems, and summarization. It also covers the field of machine
translation (systems that translate speech or text from one human language to another),
with a focus on statistical approaches. Three major paradigms will be covered: word-
based translation, phrase-based translation, and syntax-based translation. Students will
gain hands-on experience with building translation systems and working with real-world
data, and they will learn how to formulate and investigate research questions in machine

translation.

CS772

Human- Robot Interaction

SV OLSYL Sl Jlast

This course focuses on the emerging field of human-robot interaction, bringing together
research and application of methodology from robotics, human factors, human-
computer interaction, interaction design, cognitive psychology, education and other
fields to enable robots to have more natural and more rewarding interactions with
humans throughout their spheres of functioning. This course is a combination of state-
of-art reading and discussions, focused team exercises and problem-solving sessions in
human-robot interaction, and a special team project resulting in the implementation of a

human-robot interaction system

CS78x

Selected Topics in CS

ol e Bon g0

Topics which are not included in the curriculum of current interest in computer science.
Topics may include safety critical systems, parallel processing, information retrieval, data
communications, computer networks, real-time computing, distributed multimedia
systems, electronic commerce, graph theory, natural language processing, system

software, software engineering, high performance computing, Al and expert system,

programming languages and new trends of computer science.
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IS511
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Analysis and Design of Information Systems

Sl ghaall P""‘ e S

The aim of this course is to cover the topics related to the upper phases of the Information
Systems Development Life Cycle, which are the following: Planning of IS, the detailed
analysis of IS, and the Conceptual design of IS. Methodologies, techniques, activities,
tasks, deliverables and practical experiences related to the execution of these phases will be

covered in the course.

IS513

Advanced Data Structures

daddize ULy JSta

This course introduces the algorithms proceed from data structures, the file system, and
developing skills in the design and implementation of complex software systems. Topics
include built-in data structures. Stacks, queues, linked lists, and tree structures. Sorting

algorithms, searching algorithms, Abstract data types (ADT).

IS521

Database Design

TIPS

Phases of database design, Conceptual database design, Classification, specialization, and
aggregation abstraction, The Entity-Relationship model, Extended Entity-Relationship
model, View design in conceptual schema, Conceptual schema integration, Transforming
conceptual schema to relations, Logical database design, Characteristics of good relation
schema, Anomalies in relational schema, Functional dependencies, Inference rules for
functional dependencies, Closure and minimal covers for functional dependencies,
Normal forms, Transforming relations into third and Boyce-Codd normal forms,

Multivalued dependencies and fourth normal form.

IS531

Data Warehousing

<UL Ol g

The primary focus of this course is on Data Warehousing and it's applications to business
intelligence. Topics includes requirements gathering for data warehousing, data
warehouse architecture, dimensional model design for data warehousing, physical database
design for data warehousing, extracting, transforming, and loading strategies, slowly
changing dimensions, fact tables, OLAP objects, introduction to business intelligence,
design and development of business intelligence applications, expansion and support of a

data warehouse.

IS551

Web Programming

gl oy

This course presents a complete immersion into web programming. HTML language is

covered in this course. Other topics include Dynamic HTML: Scripting using JavaScript
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and XML; server side components such as CGI, ASP and PERL are also introduced in

this course. The course focuses on building competencies in the client/server
development for web sites used in the internet/intranet environments. Java is also
introduced here. Moreover, this course provides students with the principles of mobile
application design and development. Students will learn application development on the
Android platform. Topics will include memory management; user interface design; user
interface building; input methods; data handling; network techniques and URL loading;

and, finally, specifics such as GPS and motion sensing.

IS553

Information Storage and Retrieval

Sloghaall plr il pps

This course presents the study of file structures through an object-oriented approach
allowing students to acquire the fundamental tools needed to design cost-effective and
appropriate solutions to file structure problems. The course includes the following topics:
indexing, consequential processing and the sorting of large files on disk and on tape,
multilevel indexing and B-trees with its variants, indexed sequential access to files,
hashing and extendible hashing. The course is supported with programming assignments
on the studied topics, RAID, R -tree.

IS561

Geographic Information System

43 ol Slaglaod! ol

This course provides an introduction to Geographic Information Systems and their
applications. Discusses the role of GIS in spatial data management and digital mapping, the
multipurpose cadaster and resource GIS, methods of data collection and input, data
modelling and representation, storage and retrieval of spatial data, concepts of database

systems, manipulation and analysis features of GIS. Recent correlated software packages
should be used through labs.

IS580

Project

gorill

Student will select one of the projects proposed by the department; the student should do

analysis, design and implementation.

IS621

Advanced Database Systems

doddiodl UL sl gd i

Advanced course in Database Systems goes beyond the relational database and covers
object-oriented conceptual data modeling, UML and EER object-oriented conceptual
data models, object-oriented databases, object-relational databases, and the Web. A
focus on database innovations and new technologies such as Integration of databases,

XML Databases, and data-warehouses are also included.

I1S623

Modern Database Models

Aol UL delgd gl
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The course provides students with understanding of the modern data models of database
systems and their applications such as, Object Oriented Databases, Multi-dimensional
database modeling, Semi-structured database models, Web and Semi-structured data
management, unstructured and multimedia databases, Active databases, Spatial and
Temporal and Mobile databases, Main-memory databases, Real-Time databases, NoSQL

databases.

IS631

Advanced Topics in Enterprise Systems and Architectures

O, Ly Aodail 2 dadine Sils g e

Introduce concepts and models of enterprise architectures including:  Enterprise
modeling, enterprise modeling languages, enterprise architecture and architecture

alignment, case studies.

IS641

Management of Information Systems

Slaghaadt olas 331

The course stresses the competitive advantage of using IT. It focuses on the basic
principles of Information Technology: hardware and software components, database
technology, telecommunications and networking, e-commerce and e-business,
Enterprise Resource Planning (ERP), Decision Support Systems (DSSy, Artificial
Intelligence (Aly and Expert Systems (ES), systems development and implementation, and

the ethical and societal issues involved in IT.

IS643

E-business
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This course focuses on business process redesign and change the management in the
context of e-business. Topics include impact of e-business on business models, channel
relationships and the value chain, integration of emerging technologies with legacy
systems, functional and inter-organizational integration, and transaction cost issues.
Applications include supply and selling chain management, customer relation
management, enterprise resource planning, e-procurement, and knowledge tone
applications. Moreover, this course focuses on core e-business technologies. Topics
include risk management, internet protocols and security standards, cryptography and
authentication, firewalls, electronic payment systems and intelligent agents. Students will
conduct an analysis of infrastructure components from functional and management

perspectives.

IS651

Web Information Processing

g_.,.l}j\ CJLA):\&A dod\ne

The Semantic Web is an evolution of the current WWW and aims to establish meaning
to data such that it can be shared, automatically reasoned with, and reused via machine-
readable applications. It is a collaborative effort led by the World Wide Web Consortium,

with participation from a large number of researchers and industrial partners. This course
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will give an introduction to Semantic Web technologies and their applications. The crux
of the Semantic Web is in semantic representation and reasoning of data using ontologies.
Thus, we will delve into different aspects of Ontology representation, creation, design,
reasoning, programming and applications throughout the course. Topics includes
Semantic Web Vision, Ontology Languages: RDF, RDES, OWL, Ontology Design and
Management using the Protege editor, Ontology Reasoning with Pellet, Ontology
Querying with SPARQL, Ontology Programming with the Jena API, and current

applications of the Semantic Web.

IS661

Data Mining and Applied Analytics

Ednbad) O dly L o -t

The course covers advanced topics in data mining including: Multidimensional data
clustering, data mining in unconventional databases, mining stream data, graph
database mining, Web mining, Multi-relational Data Mining, Multimedia & Text
Mining. This course introduces students to advanced data analysis and information
management techniques. It includes areas such as automated knowledge discovery
(finding relationships and patterns in large and complex data sets), data mining techniques
such as clustering, classification, regression and association rules; data mining platforms;

spreadsheets as modeling and analysis tools; and decision making technologies and systems.

I1S663

Spatial Database Design

WS DU Aol grana

This course is intended for students who want to learn how to create, maintain, and
retrieve data from a spatially enabled database. The course begins by covering relational
database topics that are relevant in both geographic and non-geographic contexts (e.g.,
Structured Query Language and database designy. It then focuses on the special
considerations involved in the management of a spatial database by demonstrating two
broad approaches. The first utilizes open-source technologies (specifically, the Postgres
database management system and its spatial extension PostGISy; the second utilizes

technology from a leading vendor (Esri's geodatabas).

IS671

IS Applications
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This course highlights several information systems applications, including Enterprise
Resource Planning (ERP), Document Management Systems (DMS,), Customer
relationship management (CRM) systems, Supply Chain Management (SCM) systems, E-
government, E-commerce, Financial Management System (FMS), Electronic Medical

Record, Healthcare and nursing informatics, etc.

IS673

Data Management in Bioinformatics

Loball dsleglaadl B UL Byls)

The course introduces the role of computer science in biology and presents algorithms
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and techniques used in bio-sequence analysis, gene data analysis, protein structures, and

protein networks and their analysis.

IS68x

Selected Topics in IS
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Topics which are not included in the curriculum. Topics may include database systems,
distributed data management, management of IS, Web-based IS, new IS applications and

new trends of IS.

IS721

Databases for New Computing Platforms

Slgdond! el B UL Uslgd

The course considers the impacts and requirements of new computing platforms on
building database management systems, like new storage devices (e.g. flash memories),
new hardware technologies (e.g. GPUs), and new computer architectures (e.g. multicore

processors).

IS731

Advanced Distributed Databases

doddine deygall UL Aslgd

The course covers new advanced concepts in distributed databases including: databases on
mobile and wireless networks, database for peer-to-peer systems, databases in the cloud
computing environments. Topics also include advanced transaction data models,

multidimensional data organization, data cleaning, and data provenance.

IS741

Advanced Topics in Data Management

UL Ey1s) (B deddine Dilegge

The course is devoted to advanced and emerging issues in research, design, and
development of data management systems. Advanced features of the course include
research related to Mobile Data Management, Streaming databases, multimedia data
management, Peer to Peer systems, and data management in Cloud. The course deals
with the issues in large distributed systems that are motivated by the computer networking
and distribution of processors, and control. The theory, design, implementation, and
performance of large systems will be discussed. Concurrency, Consistency, Integrity,

R eliability, Privacy, and Security in distributed systems will be included.

IS751

Intelligent Web-based IS

This course covers the management and development of intelligent web-based
information systems. Students will analyze, design and develop web-enabled database
applications using several different approaches. Emphasis will be on concepts and
architecture of new technologies. Technical Foundations of the Internet and the Web,
Structuring Data, Exchanging Data with Web Services, From Web Services to a Global
Data Space, Semantic Web Technologies - RDF/S and OWL, Semantic Web
Technologies - SKOS, SPARQL, Ontology Engineering / Publishing Structured Data on

oy
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the Web, Scholarly Information, Web Data Analysis and Semantic eScience, and Human

Computation, Web usage log mining, Opinion mining, and social-networks analytics.

IS753

Advanced Topics in Information Retrieval

Slaghaall gl ) (B dadine D 590

The course introduces advanced topics and research advancements in information
retrieval. It includes: Indexing for information retrieval, evaluation of IR systems,
relevance feedback and query expansion, recommendation in IR systems, probabilistic

information retrieval, clustering and classification in information retrieval.

IS761

Advanced Information Systems Engineering

Lodinall Slaglaolt oo sk

The course covers advanced topics in information systems engineering including:
Information systems requirements definition, information systems design methodologies,
information systems implementation, information systems quality, information systems
auditing. The course also introduces concepts of and techniques used in requirement
engineering. It includes the topics: Domain understanding and requirements elicitation,
requirements evaluation, requirements quality assurance, requirements evolution,

modeling requirements, integrating multiple views, formal specification of system models.

IS763

Advanced Information Security

Ladizol! Olaglaalt Sl

Identification and authentication, authorization rules. Data classification. Basic data
encryption and decryption, different encryption and decryption techniques, difterent
types of ciphers, characteristics of good ciphers, crypt analysis, public-key system, single-
key system and data encryption standards, threats, safeguards and security objectives,
security with some existing systems, security level. Computer virus protection, privacy
and data protection, designing of secure system, models of security, database, security,
reliability and integrity, sensitive data. Multi-level data, security, protection of files, copy
protection, personal computer, security computer network and security. Recent

correlated software packages should be used through labs.

IS765

Reasoning with Informatics course

il gheall plosuiwly bl

Students gain knowledge and skills in the analysis of argumentation technology and
opinion mining, and are able to understand recent developed technologies which support
the analysis of argumentation in a legal context. The course will cover a range of
specialized theories, concepts, methods and technologies for argumentation and legal
informatics, and students will learn to analyze and evaluate argumentation within a legal

context.

IS771

Content Management

Sgonadl 813
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Contemporary online services, such as social networking and multimedia sharing sites,
massively multiplayer online games, as well as commerce services are built on content
management systems and underlying databases. In this subject, students will learn how to
build their own domain-specific content management system, combining web
technologies with database technologies. Topics include: collection, modeling and
retrieval of information in databases; query languages including SQL; integration of
databases with websites; web interfaces; data interchange using XML; transactions; and a

selection of advanced topics in data management.

IS773

Mobile Computing

Jgerall &g

Mobile Computing networks have many characteristics which render protocols designed
for wired networks inapplicable. In this course we will cover different approaches towards
networking in mobile wireless networks, as well as specific applications and uses of these
networks. This course is a survey of the state of the art in mobile computing, and as such
will cover protocols which are currently being deployed for wireless networks, as well as

many which are still in the research stages.

IS78x

Selected Topics in IS

Sloghaad) P"" & Bl Slegoge

Topics which are not included in the curriculum. Topics may include database systems,

distributed data management, management of IS, Web-based IS, new IS applications and

new trends of IS.
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Multimedia Networking

Szl Bilught s

Traditional multimedia services (such as telephony and televisiony and traditional data
services increasingly share a common infrastructure. This will be an important theme in
the evolution of computer networks over the next decade. This course will focus on
Technical discussion and analysis of Multimedia Over IP (MolP) related topics, protocols
used to transport media (Voice, Video, Imagey over a common IP network
infrastructure, technical discussion and analysis of Multimedia network architectures.
Some of the key technologies covered are: Digital Coding, Compression, Codec, RTP,
SIP, Security, and Quality of Service (QOS)y. This course focuses on how multimedia

services and networking technology are co-evolving to support convergence.

Digital image processing —2

Y= dd ]l jgeall dodlne

This course a bit advanced topics on digital image processing. Topics to be covered
include: basic operations, image different representation, image transformations, edge

detection, local features and adaptive noise removal methods.

Pattern Recognition-2

Y-bli¥l o Spadl

This course covers pattern recognition systems and components; decision theories and

classification; discriminant functions; supervised and unsupervised training; clustering;
feature extraction and dimensional reduction; sequential and hierarchical classification;

applications of training, and decision rules to engineering problems.

IT541

Animation

S gy

The animation course covers the basic knowledge for creating 2D/3D animation.
Students are supposed to learn basic topics including and non-limited to: Vector images
vs. Raster images, basic transformations like scaling, rotation and translation,
Interpolation types, animation types, rigid objects and kinematics. 2D/3D animation

tools will be covered too during the practical section in the course.

IT542

Network operating system

SIS Joid Rala

This course covers the installation, configuration and administration of network
operating systems, which includes the following topics: introduction to network
operating systems, active directory service, boot process and boot sequence, desktop
environment, remote assistance, terminal services, internet applications, users and groups

accounts, share and map resources, NTFS permissions, disk quotas, network access to file
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resources, system monitoring, performance monitoring, WEB, FTP and Print servers,

backup and disaster recovery, operating system for mobile computing.

IT551

Web Development-2

AT T

This course provides extensive coverage of development using popular open source
Java tools such as Apache Tomcat, Axis2 and Derby as well as the Eclipse Development
Environment. This course also looks at developing Java based web applications that
consume web services using the Java EE Servlet and JSP APIs, which form the basis of
the Apache Axis2 implementation and serve to provide a solid foundation for studying
other web based frameworks built upon such technologies. Security is also emphasized at
both the web server and service level using both tool specific frameworks (e.g. within
Tomcat web servery and standards based security as part of the WS-Security protocol.
Key topics covered will include: Technical Foundations of the Internet and the Web,
Structuring Data, Exchanging Data with Web Services, From Web Services to a Global
Data Space, Semantic Web Technologies - RDF/S and OWL, Semantic Web
Technologies - SKOS, SPARQL, Ontology Engineering / Publishing Structured Data
on the Web, Scholarly Information, Web Data Analysis and Semantic eScience,

Document Management Systems (DMS), and Human Computation.

IT572

Speech Recognition-2
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This course covers fundamentals of speech recognition. Topics include: model for
speech production, short-time energy, magnitude, autocorrelation, short-time Fourier
analysis, homomorphic (convolutionaly methods, linear predictive methods, Hidden
Markov Model, speech and non-speech detection, voiced and unvoiced segmentation
and classification, pitch detection, formant estimation, speech coding, speech synthesis,

speech recognition/natural language processing.

IT582

Project

oriedt

Student will select one of the projects proposed by the department, the student should

do analysis, design and implementation.

IT58x

Selected Topics in IT
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This course covers topics of current interest in information technology. Topics may
include information retrieval, data communications, computer networks, distributed

multimedia systems, electronic commerce, and graph theory, etc.

IT611

Information Networks-2
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The course covers the following topics: Network structure of Internet, World Wide Web, and
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social networks, Modelling: Erdés-Renyi graphs; power-law networks; small-world
phenomenon; Algorithmic aspects: methods for link analysis; centralized and decentralized search;
conductance; spectral gap and the effect of structure on performance. Economic aspects: incentive
issues in network formation; routing games, Security: vulnerability and robustness to random

failures and worst-case attacks; contact process and the spread of viruses.

IT612

Computer networks—4
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The following topics are covered in this course: Protocol Design, multicasting and multicast
routing protocols, stream control transmission protocol (SCTP), congestion control in data
networks, Internet AS relationships, ISP traffic engineering, Critical network infrastructure
services, fluid models used in modelling long-lived TCP flows, basic information theory concepts
used to study the capacity of ad-hoc networks, basic elements of game theory used to devise
network pricing schemes, Internet Measurement and Measurement-Driven Protocol Design, Next

Generation Network and Protocol Architecture.

IT621

Image Processing-3

¥ = ol ddlas

This course will emphasise the main common techniques of colour image processing, image
compression, frequency domain transformations, edge detection techniques, local features,
mathematical morphology. By the end of course, students should be able to define and perform

any image pre-processing technique as a basic step in image based applications.

IT622

Computer Vision-2

¥oealodly a3

By this course students have to know Image Formation Models, Feature Extraction methods,
Motion Estimation techniques, Shape Representation and Segmentation, Object recognition

methodologies.

IT631

Pattern Recognition-2
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This course presents a particular package of information concerning feature extraction in image
processing and computer vision. This course addresses the following topics: extraction of low level
features, feature extraction using shape matching, flexible shape extraction (e.g. snakes), object
description using boundary descriptors, object description using region descriptors, object
description using texture descriptors, Transformation-Search Based Methods, Three-Dimensional
Object, Interest Point Detection and Region Descriptors Recognition, data transformation and

dimensionality reduction.

IT641

Virtual Reality-2

Y- g2 Y1 gl

In this course we will explore the techniques and technologies that need to be brought together to

allow people to work efficiently in virtual worlds. Topics include systems for presenting
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information to all five senses (visual, auditory, haptic, olfactory, and gustatoryy, methods for users
to interact with objects within virtual environments, and evaluation techniques for assessing
effectiveness. Students will use various display and interface devices available for the course,
develop prototype applications, and evaluate them. The format of the course will be a combination
of traditional lecture, literature review, and hands-on work. Students will be expected to

implement several techniques as part of this course.

Advanced Topics in Multimedia

Sodazed) Laflugll B deddine Dileg90

IT661

This course introduces recent development in multimedia. Topics to be covered in this course
include: Motion estimation and compensation in video, Predictive Coding techniques, transform
coding techniques, MPEG compression, Super Resolution of Images and Video, Steganography,

Cryptography, data hiding, image retrieval, text modeling and classification, meta data and tagging.

Automatic Speech Recognition-3

oS e SN S

IT671

The course introduces students to the rapidly developing field of automatic speech recognition.
Topics include: algorithmic aspects of speech recognition systems, search algorithms, stochastic
modelling, language modeling techniques, various approaches to speech recognition, advanced
techniques used for acoustic-phonetic modelling, robust speech recognition, speaker adaptation,

processing paralinguistic information, speech understanding, and multimodal processing.

Selected Topics in IT

Slogladdl b B Byloes s 450

IT68x

Topics which are not included in the curriculum. Topics may include computer networks,
network security, computer vision, pattern recognition, computer graphics & virtual reality,

multimedia, signal processing, speech recognition, and new trends in information Technology

filed.

Advanced Information Technology Applications

aizall Sloghaalt Lor gl S5 Sl s

IT683

This course will cover the advanced issues in the field of information technology and its
applications. The course consists of the study and discussion of research papers appearing in the

current literature related to information technology topics.

Medical Imaging

B g

IT684

In this course different aspects related to medical imaging are introduced. Topics to be covered
include: medical image acquisition and imaging modalities, medical images storage and transfer,
image enhancement techniques for medical images, Feature extraction and selection, medical
image segmentation focusing on model-based image segmentation and machine learning in image
segmentation, shape analysis, content-based medical image retrieval. And finally several toolkits

and software for developing medical imaging systems are discussed.

X



suazal) Slelldl pllay W)l coluhdl — a1l 2ol Logdl daslt Slaglally lwldl 4JS7

IT711

Advanced Topics in Computer Networks

Sllod) S B daie o090

This course introduces recent development in computer and communication networks. Topics
include: Traffic Characteristics, Source Policing, Scheduling and Quality of Service, Wireless
Communication, Tracking of Mobile Users, Performance of Computer networks, optical
communication, WDM technologies, basics of sensor networks, sensor and actuator interfacing;

feedback control.

IT712

Advanced topics in Network management

SIS Bylal B Aadie il g g0

The course will provide information to students on how to install, maintain, and manage Local
Area Networks and internetworks. Students will have an understanding of network management
architectures and protocols, and will become comfortable with using the different TCP/IP
Protocols and a variety of network management tools. The course will cover the following topics:
Data Communications and Network Management Overview, Review of Computer Network
Technology, Basic Foundations: Standards, Models, and Language, SNMPv1l Network
Management: Organization and Information Models, SNMPvl Network Management:
Communication and Functional Models, SNMP Management: RMON, Network Management
Tools and Systems, Network Management Applications, Web-Based Management.

IT713

Advanced topics in network security

OISz & iz Sl goge

The following topics are covered in this course: Broadcast authentication ; Group key
management: Basic concepts in group key management, Group key agreement protocols (GDH,
B-D protocols, TGDH), Group key distribution protocols (LKH, secret-sharing based protocols,
SDRy; Security in wireless sensor networks: Key pre-distribution, Message specific puzzle, Secure
and resilient clock synchronization, Secure location verification; wireless physical layer security:
Recent advances in anti-jamming wireless communication, Wireless link signature; Cloud

computing infrastructure security.

IT721

Advanced Topics in Computer Vision
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This course will cover advanced topics in computer vision . It will relay on CV systems and
intelligent systems used for specific well known applications. It’s supposed to study topics like
Optimization techniques in recognition, Fuzzy systems, support vector machines, Neural network

systems, Graph theory in CV. Hidden Markov models and Gaussian mixture models.

IT731

Advanced Topics in Pattern Recognition

Ll o Byl B daize Sl gioge

This course introduces recent development in clustering and classification techniques. This course
addresses the following topics: the extraction of concepts from large high-dimensional datasets,

database creation and modelling for 3D object recognition, the contribution of color to object
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recognition, 3D object recognition systems, distance measures and similarity functions, study the
current advances in classification techniques (e.g. SVM, spectral-spatial classification ), study the

current advances in clustering techniques , cluster validity techniques.

IT732

Biometrics
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In this course, different aspects related to biometrics are introduced. The topics to be covered
includes: discussion of the three most common traits used in biometrics community (namely,
fingerprint, face and iris), brief introduction to other traits like ear, gait, hand geometry and soft
biometrics, introduction of several advanced topics in biometrics like cancelable biometrics and

remote biometrics. And finally, security issues related to biometric systems are discussed.

IT78x

Selected Topics in IT

Slogladdl &b B Byloes s 450

Topics which are not included in the curriculum. Topics may include computer networks,
network security, computer vision, pattern recognition, computer graphics & virtual reality,

multimedia, signal processing, speech recognition, and new trends in information Technology

filed.

IT783

Computational Cognitive Science

el Gy oo

This course covers: principles and scope of cognitive science; connectionist and symbolic
approaches to cognitive science; learning rules; function and relation of different types of neural
networks to brain function and cognitive behaviour; applications in biometrics; applications in

bioinformatics; applications in forecasting.

IT784

Computer—Assisted Interventions

ool B luney MU

In this course the topic of computer-assisted interventions and other related topics are introduced.
The course starts by an overview of image-guided interventions, then the following topics will be
covered: different tracking devices — their advantages and disadvantages, visualization in image-
guided interventions, augmented realty in image-guided interventions, rigid and non-rigid image
registration, normalization and matching ¢nclude 2D/2D, 2D/3D, 3D/3D techniques), 3D surface

reconstruction. And finally, several applications of image-guided interventions are discussed.

IT785

Human-Computer Interaction

S0 5 S o ol

Human-Computer Interaction (HCI) is a rapidly expanding research and development area that
has transformed the way we use computers in the last years. This course introduces the different
methods, principles and tools for designing, programming and testing interactive systems. The
course covers topics such as usability and affordances, user-centered design, human cognitive,

information and interactivity structures, interaction styles, interaction techniques, and user

interface software tools with a special focus on mobile user interfaces. In addition, the course
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reviews recent developments in HCI including emerging interaction styles (e.g. mobile

interaction, augmented-reality, tangible user interfaces, and ubiquitous computing) and a variety of

interaction techniques (e.g. use of voice, gesture, and eye movements).
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Operation Research &Decision Support Systems

OD510
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The course will introduce the well-known Operation Research areas such as linear
programming, integer programming, goal programming, transportation, and models for
optimization, non-linear programming are presented. The solution approaches of these
models with the help of relevant software packages will be covered. The course includes
the ability to interpret the results of the above models and an understanding of their
advantages and limitations. The Decision Support Systems part of the course contains an
introduction to concepts and methods of Decision Support Systems and the Components

of'a computer-based Decision Support Systems.

OD531

Linear and Nonlinear Programming

ibs allg dbasd) dona i

This course includes the graphical solution approach, the simplex method with the
sensitivity analysis, duality in linear programming and the economic interpretation,
revised simplex, dual simplex, Transportation problem. Methods and algorithms for

unconstrained nonlinear optimization, nonlinear optimization

OD541

Modeling and Simulation

$Touallg drdaddl

Fundamentals of computer simulation as a modeling technique, Simulation versus
mathematical modeling, Time management in simulation models, Stochastic versus
deterministic models, Discrete versus continuous simulation, Stochastic discrete event

simulation, Random sampling on computers.

OD551

Decision and Game Theory

Sylally ol A1

Decision making under certainty, risk and uncertainty, Use of decision tables, decision
trees and sequential decision-making, Opportunity loss, Conditional probability and
decision analysis, Multiple comparison and multiple ranking methods, Concepts of game
theory, non-cooperative games, cooperative games, games with incomplete information,

Case study.
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OD570

Applications of Operation Research &Decision Support Systems
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Applied management tools and technologies for organizational decision support.
Knowledge-based systems, decision support systems, and data mining techniques such as
inductive learning and others. Alternative software development tools or generators of a
DSS. The role of computational tools (simulation, optimization, statistical and other
quantitative modelsy and computer information systems (MIS, Al, and ESy to support
and enhance the capability of the DSS. Discussion and analysis of real life case studies of

integrated DSS is stressed throughout the course.

OD580

Project

ol

Student will select one of the projects proposed by the department; the student should do

analysis, design and implementation.

OD581

Selected Topics-1in OD
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Topics which are not included in the curriculum. Topics may include project planning,
systems optimization, decision support, intelligent computations, decision support

applications, and new trends in OD.

OD582

Selected Topics-2 in OD
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Topics which are not included in the curriculum. Topics may include project planning,
systems optimization, systems simulation, systems management and decision support,

intelligent computations, decision support applications, and new trends in OD.

OD621

Applied Project Management

Slegpiall 8131 il

The goal of this course is to bring students’ project management research and practice to
a new and much more effective level. A case study approach is adopted during the
course and the course will build on the Management Body of Knowledge (PMBOK).
Broad topics to be covered include: the growth of project management; success,
maturity, and excellence; project management methodologies; strategic planning for
project management; maturity of modern project management; project portfolio

management; the project office; and management support.

OD631

Advanced Optimization-1

Aadkize Aol

This course builds upon a solid background in linear, network, non-linear. Starting with
topics relating to mathematical programming, including path-following interior point
methods, semi-definite and cone programming, and convex optimization, an exposition

of advance concepts in multi-objective and network optimization will be made.
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Throughout the course, implementation issues will be addressed, including stability and

convergence properties.

Advanced Modeling and Simulation Applications

Aeukizall 3STomally o dad) iy

OD641

This course will focus on studying advanced approaches to computer simulation. Topics
include: recent trends in simulation methodologies, simulation techniques and languages;
hybridization of simulation approaches; recent algorithms for validation and verification.

Several case studies will be explored in details.

Advanced Decision Support Systems

Aodizall)| Al o83 ol

OD651

This course will cover next generation Decision Support Systems (DSSy that support
business and advanced organizational decision-making activities. The focus will be on
developing tools and metrics for complex problem solving. Such tools will exploit recent
advances in various fields like operations research, Al, data-mining, visualization and grid

computing. In addition, several case studies will be investigated in details.

0OD652

Advanced Decision and Game Theory
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This course explores advanced topics in decision and game theory. Applications
involving the analytic hierarchy process (AHP) and the analytic network process (ANP)
for multi-criteria decision making will be studied. Also the course will cover
methodologies and topics pertinent to decision making under uncertainty. With respect
to game theory, determining equilibrium in competitive situations under uncertainty
will be a main topic. In addition, the limitations of traditional game and decision theory
and hence cover elements of agent based models and their methodological pitfalls will be

explored.

Applied Computational Intelligence in Operations Research

Sbleal! Sy g “;LN?J‘ SSI Oy

OD661

This course will explore recent advances topics in the field of computational intelligence
that are relevant to optimization and decision support. Areas of interest include
Evolutionary, Fuzzy, and Neural Computation. Practical implementation aspects of
relevant algorithms and techniques, especially in business intelligence, will also be

addressed.

Applications of Advanced Operations Research and Decision Support

dadiza 1,41 ) kel &gy Sl

OD671

Applied knowledge management tools and techniques for organizational decision
support. Knowledge-based systems, decision support systems, and data mining

techniques such as inductive learning and neural networks.

0OD672

Advanced Stochastic Programming

¢
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This course will cover different types of uncertainty models including fuzzy, stochastic
and rough modeling to manage risk in decision making. The course will focus on the
models and their applications in the field of decision support and operations research.
Topics include modeling uncertainty in optimization problems, algorithms for stochastic

programming, and advanced approximation and sampling methods.

OD67x

Advanced Topics in Operations Research And Decision Support
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Advanced topics which are not included in the curriculum and seems to be needed
should be suggested as an elective course by the Department. Topics may include project
planning, systems optimization, systems simulation, systems management and decision

support, intelligent computations, decision support applications, and new trends in OD.

OD68x

Selected Topics —x in OD
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Advanced topics which are not included in the curriculum. Topics may include project
planning, systems optimization, systems simulation, systems management and decision

support, intelligent computations, decision support applications, and new trends in OD.

OD721

Advanced production and inventory planning
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Introduces a variety of production and inventory control planning problems, develops
mathematical models corresponding to these problems, and studies approaches for

finding solutions.

OD731

Selected topics in Mathematical programming

Lol el B Byl Silegge

This course must contain the interior point methods, semi definite semi definite
optimization, convex analysis; graph theory and network close combinatorial

optimization and scheduling theory

OD751

Service Science, Management and Engineering

Sl 5)\)1} dukiag ‘5}\5

This course provides an introduction to services science - a new, interdisciplinary field
that combines social science, business, and engineering knowledge needed for
organizations to succeed in the shift to the service and information-based economy. The
course will build students’ skills to address business and technical issues in a service
business environment. These new skills include the ability to integrate across traditional
disciplinary areas to obtain globally effective solutions. Broad topics to be covered
include: understanding services, designing the service enterprise, managing service

operations, and quantitative models for service management.
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OD752

Advanced Models of Operations Research and Decision Support
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The intent of this course is to further provide advanced usage and awareness with the
valid and applicable models in advanced operations research and decision support
systems. Also it should help the students to efficiently and eftectively think and innovate
the implementation of such models in the organizations to best fit its environment and
provide the real value behind such models using advanced techniques in operations

research and decision support.

OD753

Advanced Decision Support Methodologies

Ladzall 1 B o83 Slongis

Advanced Techniques of Decision Support explore advanced approaches to Problem
solving, decision-making, and model building. Topics covered include Classification of
models included in Decision Support Systems (DSS), Principal components of an
integrated DSS, Data management versus Model Management Systems, and Model

selection. Computer packages will be used as training tools for developing DSS.

Research Topics in Operations Research
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This course will cover recent and emerging topics in the field of operations research and
their applications. Analysis skills and issues of real world problems will be addressed in

the course.

Research Topics in Decision Support
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This course will cover recent and emerging topics in the field of decision support and
their applications. Analysis skills and issues of real world problems will be addressed in

the course.

Selected Topics in OD
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Advanced topics which are not included in the curriculum and seems to be needed

should be suggested as an elective course by the Department and listed under this course.

Advanced Topics in Information Systems with decision support

A e839 Dlaglaall ol B daddie Ols g0

This course will cover recent and emerging topics in the field of Information Systems
and decision support and their applications. Analysis skills and issues of real world

problems will be addressed in the course.
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